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a. ( i ) x(± ( i * ) 

?^=5r<T i>J:<s «3Ktmk Ur«»4MJl<oftA», 
OYJ-TY-)\s%, 5^/-;^5rk'<0 

( 2 ) X(i ( 3 ) ffm]H<OE Lm?lZtsV&]E3U&M 

na^!B3MI*IMii:«IWkOlifcMES*4 i k (c 

*. SBIWfcliSXttm^AJiJ: oax^ii 
fcm^i. !6^1kjE?LiiA«5^ii^*fflt^ri»« 

[0054] m^mxmm^zm^ti^mjs& 
*\im toh it-zmx-h o x . ^j^ifio 4 -io e v 

/cmOtffBWi:, &tc< k 1 1 0" 6 c m2 / ( v 
•f*t^)"C**UiWfcl|i!l»i4<. IE*. 

e Lm?cojEii&mw§izmmztiz>&mc?){ > <?)<7)tp 

frt>BM<7)l>cr>*miRLXm^&Zb1J l X'%&. 

[0055] i^m^iMffk Lxa. miit-m 
( i ) xfi ( i ' ) x-mtL&*mxwt&fo. bvr 
v-)V$mfo { xsffifm 3,u2,i9 7^mm%t' 

3.189.44 7#BHiffl#^k'Ciea<0t<7)) , ^f5^/ 



(£ 1 ) )00-273056 (P2000-2 7 JL8 



-JUmmtb (#&B83 7-1 609 64&«&*reEft 

3,61 5,402 fBM, 11)3,82 0,989 
R3.54 2.544 -ram. mtf645-555% 
«, H51-10983f&«, #gfif651-9322 
4%*. |1155-17105%*fi. H56-414 
8%«, |1I55-108667%$8, H55-15 
6 9 5 3%$B, R56-3665 6^r^M^:l£liZfM 

, vyvv>mmftmv7V*yffi&# (# 

IBtWI«3, 18 0,729 "t^*ffl#, 1*14,278,746 -f 
Wf, »[IBEg5 5-880 64%$B, H55-88 
0 6 5%$g, 1314 9-10 5537%* H5 5- 
5 1086fM, 156-80051%* H56 
-88 14 1%ffl, R5 7-4 5 54 5%$8, R5 
4-1 1 2 6 37%$B, H5 5-74 54 6%*4 

1*313,61 5,404 ^WMW, ME51-10105 
%«. HI4 6-37 1 2%?B. [SI4 7-25336 
%* WHSB35 4-5 34 3 5%#, R54-1 1 
0536%* H54-1 19925%ttfr2ffc£ 
«<7>t><?)) . TU-^TSy»a* (*BB*lWB3 f 56 
7,450 ^mm, H3. 180.703 R3.2 

4 0.597 -t«8W«. H3,658,520^JMffl#, IH4, 
23 2,103 -f-BJKBS, R4, 17 5,961 -WHIBtt, H 
4.01 2,37 6#g»B» i ^034 9-3 5 702% 
fg, (1139-27 577%|g, ^Bg5 5-144 2 

5 0%?6, H5 6-1 19132%* R5 6-2 

243 7%* immm 1,110.51s mmwz 

ff»3.52 6,501 ^*mm%tlZam<7)l>cr>) . 
IT/- Jl«8l# ( *BWSWB 3,257,203 ^WMRr 

HB5 6-4 6234%fB&fc*fc:fefi?)iO) . 
l/yy^Ws (WBBB54-1 1083 7%Wfc 

. hK^/V^#*(*H^m3,71 
7,462 #9SNF. «flUH54-5 9 14 3%fg, m 
5 5-5 2 06 3%fg, R5 5-52 064%ffi, 
[iI5 5-4 6 76 0%?8, |s|55-85495% 
fg, 157-1 1 350%* (^57-148749 

(«PBHHS6 1-2 10 36 3%«, 11161-2284 

5 1%«, ^6 1-14642%*. R6 1-7 2 
255%?g, [5162-47646%*, R62-3 
6674%^, P62-1 0652%$B. H62- 
3 02 5 5%fg, |l|6 0-9 34 4 5%$g, R6 0 
-94 4 6 2%ffl, H6 0-1 74 7 4 9%#B, |1J 

6 0- 1 7505 2%fR£«cE»0>fctf>) *fcf** 

[0056] ztihcoit^tjEfimmiksmt lx& 



mm$&6 3-29569 5 *>*!>) 

2703 3%«, [SI5 4-5 84 4 5%ffl, HI 5 4 
-149634%?8, P54-64 299%|g, m 
55-79450%$B. 11155-1442 50% 
$8, (115 6-1 1 9 1 3 2%fg, H61-29555 
8%« f [116 1-9 83 5 3%IS, 1116 3-2 9 5 

6 9 5%«£if£fBi&0i>tf>) . «fcB3SF*tt»HR 

[0057] BUM^ >r y yfc&mcoitmmt LTte. 

5, 10, 15, 20-fb77x-;P 
-21H, 2 3H-»7>f (II) ; 5, 10. 

15, 20-f h77x-/P-2 1H, 2 3H-^7 
-r UyiEtB (ID ;5, 10, 15, 20-fh7^ 
1^7W07x-;W-2 1H, 2 3H-^7 
>r 'jy ; y'j3y7^nyT^y^yK ; 771^-^ 

M) ;yUfW7^nyT-V;lff7^f^7^ 
nyr~y ; m??visT—> ; ^n^7^ny7^ 
y ; mi&yfuzsT—y ; «B^^n^r-y ; **—*7 
A7^ny7^y«yb' ; V^y^A7^0y7- 

y ; m*??*^)vy?uisT-vt£}Ztfmft>ixh<. 

fWMfcl/Ctt. n, N, N ' , N' -T^h^x-^ 

- ( i, i ' -h'7x^w -4, 4' -yrsy ; 

N, N' -tTX (3-^f;P7x-/H -N, N ' -V 
7x^- C 1 , 1' -fc^x-/!^ -4, 4' ->?T 
$y ; 2, 2-fc*^ (4-y-p-Vy;I/7$y7x- 
;P) 7°tm°y ; 1 , 1 -t*X (4-^-p - MJ/PT 5 
77x^;H y^n^^Mfy ; N, N, N' , N' — T 
h^-p-hU/l/- ( 1 , 1' -fc'7x^)-4, 
4' -y7SV; 1, 1 -h'X ( 4 -y- p - h U/l^T 
^7x^/1/) -4-7x^y^nMty; £\X 

( 4 - y^ ^ y - 2 -^f;i/7x-/i/ ) 7x-;p 

^^y ; b'X (4-y-p-h , J/l'7^7x-;H 7 
x~;l/^<^y;N, N' -y7x-/k-N, N' -y' 
(4-^ h^y7x-/P) - ( 1 , 1 ' -h'7x-/H 
-4, 4' -yr $ y ; N, N, N' , N' -fhyy 
x^-4, 4' -y7^y7x^x-f^;4, 
4' -tfX (y7x^7^7) ;^-K'j7x^; 

n, n, N-hu (p - hu;u) r$y ; 4- (y-p 

-hU7UT$y) -4' - C4 (y-p-h^7$ 
y) X^UAO xf-;^y ; 4-N, N-y^i~;PT 
(2-y'7x^t-^) <y-fefy; 3-^b^r 
y-4' -N, N-y7x-^7^7Xf;Ky; N- 

7 x ^;^y^ nV-;I^^ ^'^W ^>ix^ . 
[0058] _hfBE L*^ Kt5ft*SQE?La7JKaUI 
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[ft2 8] 

o • o 

[00 59] 
[€2 9] 



NC CN 




[0060] 
[€3 0] 



t-Bu t-Bu 




( t - 8 u = t - 7"f-;uS) 

(Polymer Preprints), S^WtJ'j ^3 7^, ^3 
^6 81^-^' ( 1 98 8*) fcifWEitafc 

[00 6 1] 
t€3 1 3 




ZWit-Sm C r y>-t;P ■ ■ T7°y4 H ■ 7 -r 

(J.Apply.Phys. ) jI2 7^, ^2 6 95 
( 1 988*) ftt'tiEifeOkO) *\ 7>-b5^/y 
*?>18S#c(#llBg5 7-14 92 59-^B, PI 5 
8-5 54 5 0#£#. H6 1-2251 5 l-Sf&fg, 
H6 1-2 3 3750#&fB. H63-1 0406 1-f 

*(Sa»60-6 9 657^«, |3J6 1-14 3 7 
64-§£«, H6 1 - 1 4 8 1 5 9-s§-&$83rfc'Cfagfc9 

to) . ryhayt&Stt (&a§Bg6 1-225 151 

Wm, 1161-23375 O-t&fSfrfc'tCfOSOk 
CO) 

[0062] itz. JfcO-jR* (II) XI4 (III) 
[€3 2] 

N-N 

A r ' H. >l — A r 1 - (II) 

O 

N-N N-N 

A r ' H, j> A r ' ^ Jf— A r « 

0 O 

- (Ill) 

^XJitel^OTU-^Sr^L, Ar5 liKAXtilK 
ZZX\ TV-)l<mtlXii7x->l 

Xityx-uym, +7*uym, Vyx-u>m, 7 
vYv^-wm, ^)v-vym, V]s=~vygmifi 
mft>tii. wtrntLxtemm^i oor 
ua»i~iowr;U3^>'3lXttv'ry* 

IWf^S. iOHRsS (ID Xti (III)T*Sii 

[0 06 3] HRs5 (ID X« <III)T*S*l6flte« 
<0*tWHfc Ltd. 
[€3 3] 
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HE3 4] 



N-N 



CH, 



(O) CH « <o> 



(t — BuPBD) 



M — N 



N-N 




[0064] TAppl. Phys. Lett. jg55 5g, 4 
8 (19 8 9*£) (::|ii§^§ftTO|>;t*- , ?-S< ;! 7 > 

r-;H&£ft&i: *>*W6 ^ b tfX'Z h . =5r*3 . EJUS 

fcSijR. SiCS, CdS^=5ri:'£0»fBtt : fcV>L^ 

mm \, ^m&AiiB*Ji&tfm-K£AJiii?&ftJi t n 

1 0 0 6 5 ] mz . *»E L*P£ft5iW-4#aar 
2t-<fil 0-2 0 0nmO®H^MStC^SJ:3tC» 

&imLti0)*>. zcr>±.iz&mmfrt>%mm£j&f8. 
&&uz<\vzt-e><£frh, m.mmmtt\,\ mm, 



Tmmcomktmmm, ^mmt^z^m 
-mz#-htm&&5 o~4 o o-c, 

lO" 6 — 10-3 Pa, Ii^S0.0 1~5 0nm/se 
c, »£ia£-5 0~+3 0 0°C, iS5nra^L5 

xz m<o«HT3ism*i t l v \ mz z cr>mm 
<mmk. zntizmmmmm^zzmmz. l/zm 

WT, »^L<Ji5 0~2 0 0nmCOKHt7)jUl^^ 

\mzmztx, mm, mm, ^mnmizvmthz 

i o o 6 6 ] ttz. -ttmwmttt&Mimm. 
mm®, m?mMmmtt2ittzmx-nmmztm 

%&cDimumt lxiz. mitt m%%ms.<r>±.iz. & 

mmxmiz*'o?mt:&f8.z-£ftmtL. *<r>±iz& 
mm%frb%mwk*B&z-thhcr)i?hz>. zz 
x\ imttzmM-tiz. ze>izmmcott®t%z>m 
mmM^mm l . *<n±.izmmmwgfr t>*2>m® 
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[ 0 0 6 7 ] mz . B^iE?LaM^yi/563OT/ft 
&*><ol£&EL*??)^ftKoVvtIK#r6i, * 

n®£ . miBE L&Fmm&tet m®£ lx 

mm, mm, mMtzmm, w,mm^mtiz 
bi>-Bsmx*b&. mm/m&\mm/wt 
m/vf-wji/nmpt>&h e Ls^oft^iftte-^ 

TRW * fc . . IflEO E Lfg^ftSW^ fc ft 
«fcLT. M, IE?UiA«ti*fl. JUtl*«RWRftfc 

5rXh-ya-hS^i:tJ;0ffMtT, «-?&AJl£fS 
ft*. =5nB. £<3EL#F«>fERfc*jvvti, fWWWf 

[0 0 68] i^)«J:5fc:UT#4>Wt*WS<0*«EL 
£-^&tthLTWEl~3 0Vgj££EM)D-r§fc, % 

tiELfflt 56M£3Ws*Wt\ froIM <«# 
[0069] 

ram at. wtmmmz**)* s^cbk 
( i ) < i ) 

TmymffiT. 7^i/^i4g (0. 5 8*/P) 

/o^y-{f>79g (0.5^) itti^Tb 
y\zYuyyy ( THF ) 8ft 1 0 0 5 V >) -v WPfcflU 

£, 1 ®fflMfiilX7'V- J r-)lUMtmMltz. l- 

/ottl/>14 Og (0.5^) , N i (dppp) 
Cl 2 3g(55'Jt^) Cltdpppliy'71- 
WX7-( yro^->-S:E*1--g>. ) Sr»7KTHF2 0 
0 5 U U >y M*r*a»U jfcfcSWLfc^y-^wHC 



RtmO+m ( 1 ) 4 2 g (HX*3 0%) fcflfc. 
[<ffc3 5] 




[0070] ( 2 ) ( 2 ) 
±E ( 1 ) T*6*lfc+H* ( 1 ) 11. 2 g ( 4 0 S U 
*/H f7l^*/kk7$ h*(DMF)300S 

y y -y WHfrfcJRSU iftCN-yotrm^IM 5 
F (NBS) /DMF8g ( 4 5 $ 'J t/k/5 0 S »J 'J 

h;i/x>- 1 o o 5 y y y wkshsii 

L-CHfei+^B^^TIEffiitO+raft ( 2 ) 6. 5 g (IR 
$4 5%) fcfcfc. 
Ht3 6] 




[0071 ] (3) +ISKM3) 
^'7x-;pr$y51. 2g (0.3t^) , 1, 4-Sf/ 
o^>-fe'y71.4g (0. , ^y^A^-i-A- 

y-T'F^i'F (tBuOK) 34.6g (0.36* 
;k) , PdC l 2 (PPh 3 ) 2 4.2g (5.9 51HEA0 & 
Tf*i/VV\. 2 y -y h^Srig^-L. 1 3 O-CT'-BftJStt 
Lfc. RC»T«, «W*aBBL. *8fi»fi»l 0 0 

<\*v>/b)V3i» xnmk, mtt&Tiimmn 

+|SB*(3) 28 g (ItZ*2 9%) mt:. 
UL3 7J 



B r 



to) 



[0072] ( 4 ) ft^fliE 1 
T^y^SST. *??*i/*?J*0. 1 4 g (5. 6 5 >J t 
;W) £Jbie+ISf*: ( 2 ) 1. 8g (55 'J^U) 
*TH F 5 5 y y y bMmZMz. 1 ^HBBISSL, ?V 
~*-)VUm:WmLtz. ±15+^* ( 3 ) 1. 6 2 g 

(5 5y*;P) , Ni (dppp) C 1, 0.0 3g (0. 
0 5 5 y *>U) &**TH F 2 0 5 y 'J <y h/WCig* 1 

3i$ISBKiSLfe. RiBftC^jDiT^nn^^yc 
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» CCTflgU HfeHttE 1 £0. 5 6 g (JRff 2 5 
(FD-MS) fcWJgLfctS*. C 40 H 2V N=52 lfc 

»u 52 ioe-7a**&*irt:tf>-c. TferaitoEi 

[<fc3 8] 




[0073] «tM2 fc£ftEll*>»i 
(1) +Htt(4) 

T^y^cST. 7^j/^A14g (0. 

i:/Dt<y-(:y79g (0.5^) £-M?**T 

hf i o o s y y -y h;i«»£in£ i bweisku 

-^-;H^S:Pi8LJt. 9. 1 0-y/nt7>-h7 
tV8 4g (0.2 5^) , Ni (dppp)Cl 2 3 
g ( 5 $ 'J £**TH F 2 0 5 y l> -y h;W=**» 

ttaiU. *tt*9*l/C*feII*«:*fc. i^tSr^^A 

» i:t*»u ssfefflft<oT««ji«+raft (4)i 

2g (JR4B1 5%) fcftfc. 
Hfc3 9J 



[0074] (2) *ISJtt (5) 
->'7x-A-7$>-51.2g (0.3^/W) . 4, 
□^y-tr>93. 6g (0. 3W) , tBuOK34.6 
g (0.3 6^) . PdC l ! (PPh 3 ) 2 4. 2g (5. 9 
5 Wis) BtX/^'>Uy\. 2 i) >y h U 1 3 0 

•ctMumffUfc. Rtt*rm. u life 

BO+ISI* ( 5 ) 3 0 g (JR*2 5%) 
Hfc4 0] 



Br 



§y-©-.-® 





[0075] ( 3 ) fc£»E 1 1 

r^rfymssr, -7^*>"7ao. 1 4 g (5. 8$ y=E 

/U) fctfiaf* ( 4 ) 1. 7 g (0. 5 5 'J 2r#tf** 
THF 5 5 'J 'J -y Wl^SiSSrflll* 1 B*|SBISE U ^'J- 
^HSH^iffiSU^. JJE+IBtt ( 5 ) 2. 0 g ( 5 $ 
y*/l/) . Ni(dppp)Cl z O. 03g (0.055 
U^) J'iiTHF 2 0 5 y y y h/MC*!&»U 5fetC 

^57 ( : y »J * oo^^y)« 
WRU MfeHfrE 11 0. 5 8 g (JR*2 0%) 
fc. FD-MSfctbtLfctt*. C 44 H 31 N = 573t 
#U 5 7 3W-9tf'&t>ixrz<7)X\ TtmmvE 1 

ltH^Lfc. 

[<fc4 1 ] 




[00 7 6]HS£ffl3 {L^E6 lWKil 
( 1 ) 4>fS# ( 6 ) 

7/i^vmSTF, v^i^-M. 4 g (58 5';^^) 

£*dtH2 ( 1 ) tf54»B* (4) 16. 7 g ( 5 0 $ 'J t 
/P) £-£t?*t*TH F 5 0 5 y >J y h;Uj§?g5rJPi. 1 1$ 
IBEffiKU ^'J-^-/I^SrPSL7t. 4, 4' ->-* 
7ntt'7i-/W.8g (2 55';^) . Ni (dp 



PP) C 1 2 0. 3g (0. 5$yt;l/) £!£ykTHF 5 0 

= y y -y h/KcigA>u jt*ciii!Ufe^y--\»-yneB 
taatcrarFL, 3eiHa»Lfc. wmizfczmz. 

»<0+IS*62.4g (W20X) 
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<g> 

[0077] ( 2 ) +fa» ( 7 ) 
T/PrfySeTK 4 g (585';^) 

fcJJE+BItt; ( 6 ) 2 4 g ( 5 0 S U ) **trii* 
THF 1 0 0 S y U 7 h/MtiK*aoi. 1 IfflfilSKU ^ 

5 F3. 7 g ( 5 0 S y £$S*TH F 5 0 5 >J 'J >y 
L . %&NH L£ / 'J -*-/HeK£ 0 

-ttHbWIMc 1 0 0 5 'J 'J -y WWC&l^Jt'. ^'xf-zl/X 

(7) 15. 2 g (IR*7 0%) 
[ft4 3] 



C HO 




[0078] (3) *fatt (8) 



[0080] HS60IJ4 *18E L*=POfl* 
^5^»ILhfcIT0 MyS^-M-y**^!*) 

iILT®*J?HL^*), I TO»fi±fc<ffc£ftE 1 
S:8 0nm<OJ¥$t:»|RLTIl3eii:Lfc. Al 
-Li^i(Li 3S^%) MU f63fcl±CIWE 
*5 0nmtf)*3T#jSU WSELjRWWUfc. 
, *fc£»E 1 OSIM&tfA 1 - L i ^<0«i((Ctt 

ITORMBtjEttfc:, A 1 -L i£AKW£* 
SfcUT. *8W£E6V*91llLfci:i^, 10mA/ 
cm* wmgEaWU f*£24 0cd/m2 fcflfc. & 



a-/Dty7x-;M?y200g (0.8*^) t, 
Sy>-Khyxf-;U2 00g (1.2&10 fft&ftlO 

U T-Dtxfl/^ftljU^t^. -£<7)£2140 

«l*ff*LTB»k-f*TSma<0't'BI* (8)270 
g (y^A-5x-^ 3 V^D"7h^57^-^fc:J:l. 

0 = P (OCi H.)t 

<§>-" -© 

[0079] ( 4 ) fc£fljE 6 1 
T^3>maT. JJE+IB* ( 7 ) 4. 3 g ( 1 0 5 'Jt 

fv) av±fE«Ha* (8)3.og dos'j^) ^ 

^ +)VA)V** is K ( D M S O ) 5 0 S 'J y -y h/H> 
!3fft»U -ed^t B u OKI. 1 g (10 5 yt/W) Sr 

y/y?DD^?y) CTWRU Hfe@ttE6 l£ 
2.9g (JRSp5 0%M#fc. FD-MS£80l£Ud!S 
C 46 HstN = 584fc#U 5 84W-?tf%t> 

titz<r>x\ Tie«jt^E6 i 

HL4 5 ] 




CH = 




t» d^^^X^-v yrtTHiL. 8 0'CT'5 
0 0 nfflMMF Uc<7)*> . ±IBi: Rtt&lSSKWE* E» t 

[0081 ] wm\5^2omf\mMi-3 w«e 

£££311 listed, iflrtj. tt(RWl~3?tt 

fflL^-fk^c i , c 2&ixc 3ii, Tiao«it&*-r 

[fc4 6 ] 
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[0082] 
[«17] 



mi im 
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00 


mm 


BOX), 5008#5S 
(X) 
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240 


15 
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E6 


5.2 


180 


18 




6 


E10 


6.4 


270 


10 




7 


Ell 


5.2 


300 


11 




8 


E14 


4.8 


240 


15 




9 


E20 


5l7 


250 


10 




10 


621 


4.9 


200 


8 




11 


632 


6.0 


140 


9 




12 


846 


6.4 


150 


i 7 




13 


658 


6.7 


180 


6 
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14 


E62 


5.7 


240 


10 
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E61 


6.7 


250 


13 




16 


£60 


49 


170 


12 




17 


B65 


6.5 


120 


5 




18 


£67 


4.9 


240 


3 




19 


E68 


6.7 


130 


10 




20 


E69 


6.3 


180 


7 


it 


1 


a 


5.7 


80 


85 




2 


C2 


4.9 


200 


67 




3 


C3 


6.0 


180 


42 



[00 83] mi 0m.frC fc£*Cl~C3£JflVvfc 



8 0lCtf5fil#KllttJ^T, «a<OfiT^S<« Hffl 
Srfc, -fb^Cl-C3^'5 
xK^iSJKii. 8 0°C*}»r&& ^ fc *«D s ctci •)« 

mutifis or i o i omjifcwvvfcft. 

[0 084] 1 

*>. I TOflfiLhWb-^E 6 7 £8 O nmtfOJISHlg! 

LTAlq (A l<7)8-hKD^^y'JyE{JOlg 
ft) £1 0 nmOffSfclBtUfc. «??±AJf 
t LT. LiF*0.5nmtf)J53(Cl»L;fctf>%. T/P 
S^A*100nm<OffJfKIMii:LTl6«L. #*S 

t« a i mteznmt Lxmmm. 3vtmnLtit 

Lb. ISfJg5 00cd/m2 fcffcfc. ifc. ««E8. 
3 VfcLT¥*»ft£ 2 100^T- 

[0085] mm22, 2 3&tfJtiR094~6 



[0086] 
[£18] 



» l 2« 







*J3E 

(V) 


mm 

(cd/m 1 ) 


(hr) 




21 


E67 


8.3 


500 


2100 


m 


22 


E68 


8.7 


500 
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